["Death and survival of neuronal cells exposed to Alzheimer's disease-relevant insults"].
The mechanism for neuronal cell death by familial Alzheimer's disease (FAD) genes turned out to consist of various elemental combinations by the different types of cytotoxicity. We therefore tried a new approach toward identifying novel anti-AD suppressors of neuronal death, termed disease-based death trap screening. The identified genes were classified into three categories. In the first category, there were known anti-cell death genes; in the second, there were known genes with unknown function; and in the third, there were novel genes. The cDNA that encodes a 24-residue peptide, termed HN, is in the third category. HN protects neuronal death caused not only by all known kinds of FAD genes (mutant APP, PS1 and PS2), but also by anti-APP antibody and Abeta peptides, but not by long polyQ or SOD1 mutants. HN is a secretory peptide and exerts its protective function from the outside of the cell. The function of HN strictly depends on the structure. C8A-HN lost the activity and S14G-HN had approximately 1000 times increased potency of its action. Immunoblot analysis detected 3-kDa HN immunoreactive peptide in the testis and the colon in 3-week-old mice and only in the testis in 12-week-old mice. Notably, no HN immunoreactivity was detected in the brain. However, in an AD brain, not in an age-matched control, HN immunoreactivity was detected in neurons in the occipital lobe and in reactive glias in the hippocampal sections. The specific binding for HN exists on the neuronal cells and the rescue action of HN is specifically inhibited by genistein but not by wortmannin, suggesting that HN acts through the neuronal surface receptor linked to certain tyrosine kinases, but different from typical receptor tyrosine kinases. This study will provide a new insight into the research of AD.